harai have come under our examination. The original description of these species are abridged in this paper.
In the present work, the head length is indicated by a measurement from the tip of the lower jaw to the anterior margin of the gill-opening ; the body width and depth are measured at the base of the first dorsal soft ray ; the pectoral fin length is the distance from the middle part of the base to the tip of the fin ; the pelvic fin length is recorded as a distance between the base of the pelvic fin and the tip of the fin.
The coloration of the body and fins is described by the specimens deposited in formalin.
The writers of this paper wish to express their sincere gratitude to Prof. Kiyomatsu MATSUBARA, for his kind supervision during the course of this study. We also thank -TEMMINCK et SCHLEGEL, 1845: 151, pl. 79, fig. 1; GUNTHER, 1861: 148-149; NYSTROM, 1887:36; DAY, 1889:303-304; BLEGVAD, 1944:174; : 130. Callionymus reevesii.-RICHARDSON, 1846 EvERMANN et SEALE, 1907:103; RoxAs et MARTIN, 1937 :241. Calliurichthys japonicus.-JoRDAN et FowLER, 1903 SMITH et PoPE, 1906:493; FRANZ, 1910:84; SNYDER, 1912:446; JORDAN, TANAKA et SNYDER, 1913: 373, fig. 330; JORDAN et THOMPSON 1914:294, fig. 71; lZUKA et MATSUURA, 1920: 190; JORDAN et HUBBS, 1925: 316; MoRI, 1928:8; Ur, 1929:262; KuRoDA, 1931:124; SCHIMIDT, 1931b: 141; Wu, 1931:56; MoRT et UCHIDA, 1934: 21 ; NAKAMURA, 1934: 25; KAMOHARA, 1936: 7 ; KoiKE, 1936: 13; MAKO, 1949; 134; KATAYAMA, 1950: 10; YANAI, 1950:22; CHEN, 1951: 161; 385 ; KAMOHARA, 1952 : 89 : MORT, 1952 : 133. Callionymus numeri.·-TANAKA, 1917 :12. Callionymus, Calliurichthys japonicus.·-McCULLOCH, 1926 Kanaiwa, Ishikawa Pref., October 26, 1942. No. 11106, 147 mm (251 mm) , Kanaiwa, 99 April 3, 1949. No. 11457, 204.5 mm (359 mm), Japan Sea, October 3, 1948. Nos. 15039, 15043 and 15047, 36-104 mm (50-173 mm) , Saheki Bay, Oita Pref., January 3, 1951. No. 21272, 117 mm (194 mm) , Owase, Mie Pref., November 5, 1953. Nos. 21349, 21350 and 21352, 215-228 mm (376-425 mm), locality unknown. Nos. 22006, 22011, 22014, 22017, 22019, 22023, 22025, 22032-22033, 22035 and 22037-22040, 70-207 mm (103.5-355 .5 mm), Mimase, K6chi City, April 10-20, 1954. Nos. 23252-23256, 99-277 mm (159-420 mm) , off Shibushi, Kagoshima Pref., September 1-3, 1954 . Nos. 23614-23617, 189-205 mm (360-396 mm), Yahatahama, Ehime Pref., October 10, 1954 . Female. No. 1489 .5 mm (262 mm), Owase, December 6-9, 1935 . No. 11456, 155 mm (264 mm), Japan Sea, October 3, 1948 . No. 13046, 142.5 mm (223 mm), Wakasa Bay, May 1950 . Nos. 15038, 15040, 15044-15045 and 15048-15050, 48-79 mm (71-123 mm), Saheki Bay, January 3, 1951 , Owase, January 15-20, 1950. Nos. 18557-18559, 123-155 mm (204-257 mm) , Mimase, October 10, 1952. Nos. 22007-22010, 22015-22016, 22018, 22020-22022, 22024, 22026-22031, 22036, 22038 and 22041-22043, 61-166 mm (86-258 mm) , Mimase, April 10-24, 1954 . No. 23068, 156 mm (246 mm), Yahatahama, August 30, 1954 , Owase, October 25, 1954. DESCRIPTION.-D. lV, 9 to 10 (9.0)*; A. 8 to 9 (8.0); P. 18 to 21 (19.5). Body width 5.7 to 9.2 (7.1) in standard length; body depth 8.8 to 15.5 (11.0) ; depth of caudal peduncle 16.7 to 25.5 (19.8) . Eye diameter 2.5 to 4.5 (3.0) in head length; 3rd dorsal spine 1.2 to 2.2 (1.4) ; 4th dorsal spine 1.4 to 3.0 (2.0) ; 1st dorsal soft ray 1.1 to 1.8 (1. 3) 6th dorsal soft ray 1.1 to 1.7 (1.3) ; last dorsal soft ray 0.9 to 1.8 (1.2); pectoral fin 1.0 to 1.4 (1.2) ; pelvic fin 0.7 to 1.1 (0.9).
Preopercular spine strong, sharp and straight, as long as eye, the upper edge finely serrated, and the basal spinule directed forward. Upper surface of occipital region with a pair of elevated crests, striated, and separated from each other by the smooth integument of head. Last dorsal and anal soft rays reaching base of caudal fin except for the mature male.
First dorsal dark grey with some oblique dark bands, and a large jet black ocellus between third and fourth spines. Second dorsal greyish with narrow bands of longitudinal black blotches. Caudal crossed by several or more blackish bars, and the lower margin broadly edged with black. Anal broadly edged with black, but the tips of rays pale. SEXUAL DIMORPHISM.-In this species, there exist marked sexual difference in the coloration and shape of the fins. This divergence appears to be related to the age of the fish, and becomes conspicuous in 90 mm in standard length. In the male, the anteriormost two dorsal spines are slender and produced into long filaments, and about twice as long as the head. The four median caudal rays are also very long, the longest of which is often approximately as long as the body exclusive of the caudal. The snout is long and pointed, usually longer than the eye diameter. The lower surface of the body is pale, but a deep brown blotch is placed on the chest.
On the other hand, in the female, the dorsal spines are all short and never produced into filaments, and gradually becoming shorter posteriorly. The four median caudal rays are also elongated, but the longest one is shorter than the body. The standard length. The snout is rather pointed, but shorter than the eye diameter in a very small specimens. The anteriormost two dorsal spines are neither produced nor filamentous even in the male. The caudal fin is rounded, and the longest ray is twice as long as the head. The striated bony crests on the top of the head are more or less inconspicuous, and in the smallest one at our disposal (No. 15043, 36 mm in standard length) the head is entirely smooth. The under side of the body is uniformly grey. TANAKA et SNYDER, 1913:373, fig. 331; lzUKA et MATSUURA, 1920: 109; Ur, 1929:262; CHEN, 1951: 161. Unfortunately no specimens have come under our examination. On going through literature given by TEMMINCK and SCHLEGEL (1845) and }ORDAN and FOWLER (1903) , this species is closely related to Callionymus japonicus in several important features, but sharply defined from it in several items, thus: dorsal soft rays are always 8 (9 in the latter) ; and soft rays are 7 (8 in the latter); preopercular spine is short, always shorter than the diameter of eye (longer than it in the latter); a single broad rugosely striated patch on top of head (2 in the latter) ; soft dorsal is pale and fur-nished with alternate wavy lines of grey and black (soft dorsal with narrow bands of longitudinal brown blotches in the latter).
In the male, the anteriormost two dorsal spines are produced into long filaments, but the others are not filamentous. The caudal fin is very long, heavy, while the median ray is the longest, about 0.7 times as long as the body exclusive of the caudal fin. The lower surface of the head is whitish, with a deep brown blotch.
In the female, the dorsal spines are neither elongated nor filamentous, and the caudal fin is short, and the under side of the head white.
Callionymus doryssus (JORDAN et FowLER)
Yari-numeri ( Fig. 2) Calliurichthys doryssus. -JoRDAN et FowLER, 1903: 945-947, fig. 4; SMITH et PoPE, 1906:493; SNYDER, 1912:446; JORDAN, TANAKA et SNYDER, 1913:372, fig. 329; JoRDAN et THOMPSON, 1914:294, fig. 72; JORDAN et HUBBS, 1925: 316; UJ, 1929:262; SCHMIDT, 1913 b: 141; KATAYAMA, 1940:24; YANAI, 1950:22; KURODA, 1951:385; KURODA, 1952: 174; MORI, 1952: 133; KURODA, 1954: 160. MATERIAL EXAMINED.--Male. No. 4691, 120 rrm in standard length (161.5 mm in total length), Owase, Mie Pref., December 1936. Nos. 18530-18532, 18534-18536, 18538-18543, 18545-18546, 18549-18554 and 18556, 96-122.5 mm (154-178 mm) , Mimase, K6chi City, October 10, 1952. No. 20681, 86 mm (115 mm), Miya, Aichi Pref., April 10, 1953. Nos. 21938-21940, 21945-21953, 21955-21956, 21958-21961, 21963-21966, 21969, 21972-21976, 21978, 21981-21982, 21986, 21989-21996, 22000, 22003 and 22005, 53-100mm (70-142mm) , Mimase, April 10-20, 1954. No. 23065, 118mm (167.5 mm) , Yahatahama, Ehime Pref., August 30, 1954. Nos. 23297-23301, 81-125 mm (138-184 mm) , off Shibushi, Kagoshima Pref., September 3, 1954.
Female. No. 11292, 61 mm (86 mm), Tsuiyama, Hy6go Pref., April 4, 1949. No. 13948, 94 mm (125 mm) , Owase, September 20, 1950. No. 15042, 47 mm (62 mm) , Saheki Bay, Oita Pref., January 3, 1951. No. 15292, 90 mm (121 mm) , Owase, January 15-20, 1950. Nos. 17169 and 17180, 79-94.5 mm (104-125 mm), Miya, January 8-11, 1951. Nos. 18533, 18537, 18544, 18547-18548 and 18555, 85-105 mm (115-137 mm) , Mimase, October 10, 1952 . Nos. 20679-20680, 50-94mm (67-125 mm), Miya, April 10, 1953 . Nos. 21383, 21385, 21387 and 21388, 65-70 mm (84-88 mm), Miya, January 25, 1954 , Mimase, April10-20, 1954. Nos. 23061-23062, 46-109 mm (59-142 mm) , Maizuru, August 26, 1954. Nos. 23064, 23066 and 23067, 9R5-109 mm (128.5-142 mm) , Yahatahama, August 30, 1954." DESCRIPTION.-D. IV, 9; A. 9 to 10 (9.0); P. 18 to 20 (19.2). Head 3.3 to 4.3 (3.8) in standard length; body width 5.6 to 7.7 (6.2) ; body depth 7.1-12.2 (9.4) ; depth of caudal peduncle 16.5 to 24.0 (19.3). Snout length 2.3 to 3.4 (3.1) in head length; eye diameter 2.6 to 3.9 (3.1) ; 4th dorsal spine 2.1 to 5.2 (3.8) : 1st dorsal soft ray 1.4 to 2.0 (1.6), 2nd dorsal soft ray 1.5 to 2.1 (1.7) ; 6th dorsal soft ray 1.3 to 2.5 (1.8) ; 1st anal ray 2.1 to 3.4 (2.6) ; pectoral fin 1.1 to 1.6 (1.3) ; pelvic fin 0.8 to 1.3 (1.1) .
Preopercular spine about as long as eye diameter, the upper edge finely serrated, and the base armed with a spinule directed forward. Upper surface of head entirely smooth. Last dorsal soft ray much longer than last anal ray, extending beyond base of caudal in the former, instead of being scarcely reaching it in the latter; the fins, however, never reaching it in the youngs. fins. This divergence appears to be related to the age of the fish inasmuch as it becomes conspicuous when the fish attains 65 mm in standard length. In the male, the dorsal spines are long, slender and produced into long filaments, and the anteriormost two spines are especially elongated and much longer than the head. The caudal fin is also elongated, but scarcely twice as long as the head.
In the female, on the other hand, although the dorsal spines are elongated and filamentous, they are much shorter than the head. The caudal fin is moderately long, somewhat longer than the head.
YouNGs.-In the youngs, the eye is rather large, and longer than the snout ;
the last dorsal and anal soft rays are not reaching the base of caudal fin. In the female the dorsal spines are not produced into filaments, but in the male they are more or less elongated. No specimens have come under <;mr examination, but according to the original description and some other comments, this species is characterized in the following points: dorsal soft rays 8 ; anal soft rays 7 ; preopercular spine armed with 3 hooks on the upper margin, and .at the base a spinule directed forward; lateral line not connected by a branch with a fellow of opposite side on top of caudal peduncle.
In the male, dorsal spine are long, sler:der; the first two spines are about equal and a little longer than the base of soft dorsal ; the third is longer than either of them ; the last is the shortest, although the distal part produced into filamentous. The last dorsal soft ray is reaching the base of caudal when the fin is laid back, but the last anal soft ray extends further behind. The first dorsal fin is grey, dotted with several blackish ocelli at the base, and marked with darker grey lines and spots ; the anal fin is greyish white except for the blackish margin and mottled with greyish posteriorly.
In the female, the first two spines of the dorsal are subequal in length, and about equal to 1.6 times in the length of head. The last rays of both dorsal and anal fin are not reaching the base of caudal fin when the fin is depressed. The first dorsal is uniformly blackish; the anal fin is yellow, without any dark markings.
Callionymus Phasis GUNTHER
Daruma-numeri (new Japanese name) ( Fig. 3) Callionymus phasis. -GDNTHER, 1879:28, pl. 40, fig. c; McCULLOCH, 1926:212; McCULLOCH, 1929:338; MCCULLOCH, 1934:77; NORMAN, 1937: The present species has never heretofore been recorded from the Japanese waters.
DESCRIPTION. -D. IV, 8; A. 7; P. 18; C. 10. Head 3.5 in standard length; body width 4.9; body depth 6.3; depth of caudal peduncle 13.7. Snout length 4.0 in head length; eye diameter 3.0; interorbital width 12.0; 1st and 2nd dorsal spines each 1.8; 3rd dorsal spine 2.0 ; 4th dorsal spine 3.4; 1st and 2nd dorsal soft rays each 1.4; 6th and last dorsal soft rays each 1.7; 1st anal ray 2.6; pectoral fin 1.1; pelvic and caudal fins each 0.8.
Body somewhat elongate and depressed. Trunk broad and tail scarcely tapering backward. Head rather blunt and triangular in upper view. Snout narrow and pointed. Eye very large, close together on top of head. Preopercular spine considerably short, about half as long as eye diameter, terminating in three curved hooks, of which two anterior ones large and directed upwards ; a short spinule projecting forward from base of the spine. Gill-opening reduced to a small foramen on the upper side of neck. Lateral line single on each side, each connected on the occiput, but not connected on the upper surface of caudal base.
Dorsal spines rather short and completely connected by membrane, the anteriormost three spines subequal in length and longer than last spine. Soft dorsal rays moderately long, gradually becoming shorter posteriorly. Anal begins under second dorsal soft ray, the rays become higher posteriorly, but the last one not produced and never reaching base of caudal when the fin is depressed. Caudal roundish, the median ray the longest and graduated above and below. Pectoral broad, the rays branched except for the uppermost two. Ventral long, extending beyond origin of anal.
Body olive brown, with several irregular indefinite broad blackish cross bands on back and sides, the lower surface yellow. First dorsal black, narrowly edged anteriorly with pale. Pectoral, caudal and second dorsal rays furnished with many black spots in lengthwise series. Anal pale. Ventral scattered with some black spots.
REMARKS.-According to the original description of the present species given by GuNTHER, the male is characterized by the following points : dorsal spines are all prolonged, the first three spines are about as long as the head ; the first dorsal fin is blackish with some whitish zig-zag lines; the caudal fin is rather long, the longest ray is longer than the head. GuNTHER indicated in his illustration of this species (pl. 15, fig. c ) that the dorsal soft rays are all branched at their tips, but in our single specimen examined the rays are all simple except for the last one. DESCRIPTION.-Holotype. D. IV, 9; A. 9; P. 21; C. 10. Head 4.1 in standard length; body width 6.1; body depth 10.9; depth of caudal peduncle 19.6. Snout length 3.0 in head length ; eye diameter 3.4 ; interorbital width 13.3 ; 1st dorsal spine 2.0 ; 2nd dorsal spine 3.0 ; 3rd dorsal spine 3.4 ; 4th dorsal spine 4.0 ; 1st dorsal soft ray 1.7; 2nd dorsal soft ray 1.8; 6th,dorsal soft ray 1.7; last dorsal soft ray 1.3; 1st anal ray 2.4; pectoral fin 1.0 ; pelvic and caudal fins each 0.9.
Body elongate and strongly depressed. Trunk broad and flattish. Head very broad and depressed, more than twice as long as deep, and shorter than wide. Snout short and rather pointed. Eye rounded, slightly shorter than snout. Interorbital space flat and somewhat concave, nearly as broad as a quater the diameter of eye. Mouth small and inferior, upper jaw projecting beyond the lower when mouth is closed, and posterior end of maxillary reaching front edge of nostril. Teeth villiform, in broad bands on jaws. Preopercular spine about as long as eye diameter, the upper edge slightly rounded, armed with several rather robust hooks, and the base armed with a sharp spinule directed forward. Gill-opening rounded, nearer origin of dorsal than posterior margin of eye. Lateral line single, with some short branches directed obliquely backward and downward ; the line connected by a branch with a fellow of opposite side on occiput and on upper surface of caudal base.
First dorsal begins midway between gill-opening and origin of pectoral fin. Dorsal spines not elongated, the first the longest, but not extends to origin of second dorsal when the fin is depressed. Both second and third spines about as long as eye diameter. Fourth spine the shortest. Dorsal soft rays also short and simple except for the last branched and produced one, the tip extends beyond base of caudal fin. Anal fin begins slightly behind a perpendicular through origin of first dorsal ray, and the last one extends beyond base of caudal. Pectoral fin rays branched except for simple two uppermost rays, the median rays the longest, about as long as head. Ventral very long, extending beyond origin of anal. Caudal rounded and slightly longer than head.
Body blackish brown, whitish below; the upper surface rather densely covered with pale spots, surrounded by both numerous small spots and [fine reticulation ~of darker; the lateral side furnished with many dark specks. Dorsal pale, with fine dark vermiculations. Pectoral pale, but the upper half rays furnished with dark brown spots. Ventral pale, vermiculated with blackish specks. Anal pale, a series of blackish blotches running along the outer margin. Caudal dusky, mottled with minute dark spots, forming dark rings enclosing lighter spots.
Paratype.-D. IV, 9; A. 9; P. 20 to 21. Head 4.1 to 4.5 in standard length; body width 6.0 to 6.5; body depth 8.7 to 11.2; depth of caudal peduncle 18.0 to 22.4. Snout length 2.6 to 3.3 in head length ; eye diameter 2.9 to 3.5 ; interorbital width 9.3 to 15.3; 1st dorsal spine 1.8 to 1.9; 2nd dorsal spine 2.7 to 3.1; 3rd dorsal spine 2.9 to 4.2; 4th dorsal spine 3.3 to 4.2 ; 1st dorsal soft ray 1.5 to 1.8 ; 2nd dorsal soft ray 1.5 to 1.9 ; 6th dorsal soft ray 1.5 to 1. 7 ; last dorsal soft ray 0.9 to 1.0 ; 1st anal soft ray 2.4 to 2.9 ; pectoral fin 0.9 to 1.0 ; pelvic fin 0.6 to 0.8 ; caudal fin 0.8 to 0.9. Color and other characters agree well with those of the holotype.
-107-Female.-D. 111 to IV, 8 to 10 (9) ; A. 9 to 10 (9.1) ; P. 19 to 21 (19.8) . Head 3.4 to 4.1 (3.8) in standard length; body width 5.5 to 10.8 (6.4) ; body depth 8.2 to 13.8 (9.8); depth of caudal peduncle 18.0 to 27.0 (21.4). Snout length 2.9 to 4.3 (3.6) in head length; eye diameter 2.8 to 3.8 (3.2) ; interorbital width 11.0 to 20.0 (14.7) ; 1st dorsal spine 2.0 to 3.0 (2.4) ; 2nd dorsal spine 2.0 to 3.1 (2.5) ; 3rd dorsal spine 2.6 to 3.8 (3.0) ; 4th dorsal spine 3.4 to 6.5 ( 4.8) ; 1st dorsal soft ray 1.7 to 2.8 (1.9) ; 6th dorsal soft ray 1.8 to 2.3 (2.1) ; last dorsal soft ray 1.5 to 1.9 (1.7) ; 1st anal ray 2.3 to 3.3 (2.8) ; pectoral fin 1.0 to 1.4 (1.1) ; pelvic fin 0.7 to 1.4 (1.0) ; caudal fin 0.9 to 1.1 (1.0).
Dorsal, anal and caudal fins more or less shorter than those of the males. Color. ations of body and fins agree well with those of male except for first dorsal and anal fin. First dorsal uniformly black ( Fig. 5A') ; anal fin pale, with small obscure blackish spots (Fig. 5C') .
REMARKS.-The present new species is easily distinguished from other Japanese species of this group in having wider preopercular spine armed with several robust hooks, and a wider head. The Australian species, Callionymus macdonaldi OGILBY given by McCuLLOCH (1926: 205-207, pl. 54, fig. 1 ) tallies well with the present species, but the top of the head armed with a pair of finely reticulated tubercles (in the latter, the head is largely smooth), and the head is approximately as wide as long (in the latter, the head is much shorter than wide).
Callionymus sokonumeri
Cal!ionymus sokonumeri. -KAMOHARA, 1936: 448, fig. 2; KAMOHARA, 1938: 65-66, fig. 36 ; KAMOHARA, 1952: 90, fig. 87 .
No. 18595, 112 mm in standard length (162 mm in total length), Mimase, Kochi City, October 10, 1952. No. 24779, 89 mm (132 mm) , Owase, Mie Pref., October. 20, 1954. Nos. 25174-25175, 101-107 mm (161 mm-174 mm) , Mimase, March 20, 1955. Female. No. 18178, 125 mm (162 mm) , Mimase, October 10, 1952. DESCRIPTION.-D. IV, 9; A. 9; P. 18 to 20; C. 10. Head 3.6 to 4.4 in standard length; body width 5.2 to 7.1; body depth 8.3 to 9.9; depth of caudal peduncle 20.1 to 22.4. Snout length 3.2 to 4.1 in head length; eye diameter 2.1 to 2.9; 1st anal ray 1.9 to 2.5; pectoral fin 1.1 to 1.6 ; pelvic fin 0.9 to 1.1.
Body elongate, moderately depressed and tapering backward. Trunk broad. Head depressed and moderately broad, about as wide as long. Snout rather pointed and much shorter than eye diameter. Eyes large, approaching with each other. Preopercular spine much shorter than eye, with three hooks above, the hindmost of which directed backward and upward, and barbed (Fig. 6 ). Caudal fin long, the two median rays produced into long filaments, the second as well as the ninth one from the upper also produced, forming a pair of concavity between them and the axial filaments on posterior margin of the fin. Dorsal soft rays elevated, and the middle ones higher than the others, and the last one scarcely reaching base of caudal when the fin is depressed.
Body olive yellow, whitish below; the back with both blackish spots and blotches, the former forming dark rings; the side with a series of several dark brown specks. First dorsal grey, with three oblique dark bands ; an irregular blackish blotch placed between third and fourth spines. Second dorsal also grey, with several vertical dark streaks on membranes. Caudal grey, mottled with blackish specks and small whitish blotches. Pectoral pale, the upper part mottled with dark specks. Ventral grey, the inner distal edge conspicuously dark. SEXUAL DIMORPHISM.-Remarkable sexual dimorphism is found to exist in this species in the coloration and shape of the fin (Table 5 ). In the male, the dorsal spines moderately elongate, the first spine is the longest, and the tip reaches to or extends beyond the base of the second dorsal soft ray when the fin is depressed. The second dorsal fin is strongly elongated, the longest ray is about as long all or A. 0CHIAI, CH. ARAGA and M. NAKAJiMA much longer than the head. The caudal firi greatly elongated, the two median rays are filamentous, about twice as long as the head. The last soft anal ray scarcely reaches the base of the caudal fin. The anal fin is pale, the distal half is marked with blackish oblique lines running on the membranes between the rays. In our smallest specimen (No. 23779, 89 mm in standard length), however, the fin is pale and broadly edged with black uniformly. In the female, the dorsal spines are rather short, the first spine is longer than others, and nearly reaching to the base of the first dorsal soft ray when the fin is laid back. The second dorsal is moderately high, the highest one being a little shorter than the head. The two median caudal rays are the longest, but not filamentous, and slightly longer than the head. The anal fin is also rather high, but the last ray not extending to the base of the caudal fin when the fin is depressed. The fin is pale and more or less edged with dark. REMARKS.-Our male specimens so far examined agree well with the holotype of this species in description (KAMOHARA, 1936, fig. 2 ) except for the general form of the caudal fin. In the latter, none of the caudal rays, ~xcept for the two median filamentous ones, are produced beyond the general contour of the fin.
Callionymus kaianus GtiNTHER
Tongari-numeri (new Japanese name) (Figs. 8-10) Callionymus kaianus.-GtiNTHER, 1879:44, pl. 19, fig. b; ALCOCK, 1899: 74; REGAN, 1908:248; BEAUFORT et CHAPMAN, 1951:66-67, fig. 12. MATERIAL EXAMINED.-Male. Nos. 23259, 23261-23263, 23265-23367, 23269-23270, 23273-23276, 23281-23286, 23288-23291 and 23296, 72.5-125 mm (98-171 .5 mm), Shibushi, Kagoshima Pref., September 1-3, 1954. Nos. 23778 and 24783, 76-82 mm (102-111 .5 mm), Owase, Mie Pref., October 25, 1954. Female. Nos. 19687-19688,95-100 mm (129-133mm) , Nobeoka, Miyazaki Pref., December 10, 1952. Nos. 21864, 21866-21868, 21870 and 21873-21876, 38-96 mm (50-126 mm) , Mimase, K6chi City, April 10-20, 1954. Nos. 23257-23?58, 23260, 23262, 23264, 23268, 23271, 23277, 23280 and 23292-23295, 72-123 mm (98-158 .5 mm), Shibushi, September 1-3, 1954. No. 23780, 72 .5 mm (95.5 mm), Owase, September 25, 1954. The present species has never heretofore been reported from our waters.
DESCRIPTION.--D. IV, 9; A. 9; P. 18 to 21 (19.5); C. 10. Head 3.5 to 4.4 (4.1) in standard length; body width 5.9 to 8.6 (6.8) ; body depth 7.8 to 13.1 (10.2); depth of caudal peduncle 19.3 to 31.0 (25.6). Snout length 2.8 to 4.0 (3.3) in head length; eye diameter 2.3 to 3.0 (2.6) ; interorbital width 14.5 to 29.0 (21.9) ; 1st dorsal soft ray 1.2 to 1.9 (1.5) ; 2nd dorsal soft ray 1.2 to 1.8 (1.5) ; 6th dorsal soft ray 1.2 to 2.2 (1.5) ; 1st anal ray 2.2 to 3.6 (2.7) ; pectoral fin 1.0 to 1.6 (1.3) ; pelvic fin 0.9 to 1.5 (1.1) . Body elongate, moderately depressed and tapering backward. Trunk broad. Head depressed, about as broad as long. Snout short and narrow, conspicuously shorter than eye diameter. Eyes large, narrowly separated from each other. Preopercular spine shorter than eye, armed with three or four hooks above, the hindmost one of which barbed; a spinule directed forward from base of preopercular spine (Fig. 9D, D' ). Gill-opening reduced to a small foramen on each side of neck. Lateral line single, connected by a branch with a fellow of opposite side on occipital region and also on upper surface of caudal base. Dorsal and anal soft rays moderately high, the last one never reaching base of caudal when the fins are depressed.
Body brownish yellow above, whitish below ; the back with minute blackish spots, forming rings and blotches; the sides crossed by several dark brown blotches and with many irregular faint specks. First dorsal grey, with a large conspicuous blackish blotch between third and fourth spines. Second dorsal grey, ornamented with large irregular dark blotches and submarginal dark bands. Caudal pale except for darker lower part, where the fin is scattered with several pearl-white round spots. Anal dusky, sometimes indefinitely but broadly edged with black. Pectoral uniformly pale. Ventral pale, but the outer posterior margin more or less dark. SEXUAL DIMORPHISM.-Remarkable sexual dimorphism exists in the form of fins in this species. It appears to be related to the age of the fish, inasmuch as it becomes conspicuous when the fish attains 82 mm in standard length. In the male, the first dorsal spine is produced into filament which is about as long as the head. The two median caudal rays are also produced and much longer than the others, and about 1.5 times as long as the head length. On the other hand, in the female, the first dorsal spine is scarcely longer than the second or third spine, and much shorter than the head. (Fig. 9A') The two median caudal rays are more or less longer than the others, and about 1.2 times as long as the head length. (Fig. 9B') YouNGS.-The hindmost hook on the preopercular spine is scarcely barbed in some youngs (Fig. 9D") . The first and fourth dorsal spines of the young males are a little longer than those of the young females.
REMARKS.-The present species is closely related to Callionymus sokonumeri KAMOHARA at least in having large eyes, elongated fins, the barbed hindmost pre. opercular hook and the peculiar coloration of the body, but they can sharply be separated from each other in the length and coloration of the vertical fins. 
Callionymus fiagris JoRDAN et FOWLER
Hatatate-numeri ( Fig. 11) Callionymus fiagris. --JoRDAN et FowLER, 1903:952-954, fig. 7; JoRDAN et STARKS, 1904:598, fig. 1; FRANZ, 1910:84; SNYDER, 1912:447; JoRDAN, TANAKA et SNYDER, 1913: 379, fig. 335 ; Ur, 1929 : 261 ; KURODA, 1931 : 124 ; BOHLKE, 1953 : 103. Callionymus valenciennesi (not of TEMMINCK et SCHLEGEL).-JORDAN et HUBBS, 1925 SCHMIDT, 1931: 122; TANAKA, 1931:40; KAMOHARA, 1938:65; FOWLER, 1941:22-23; KAMOHARA, 1952 : 90. MATERIAL EXAMINED.--Male. No. 794, 103mm in standard length (148mm in tot~! length), locality unknown. Nos. 10280-10284, 83-89 mm (125-137 mm), Obama, Fukui Pref., June 17, 1948 . No. 17018, 65 mm (86 mm), Shimonoseki, March 9, 1951 . Nos. 22102 22103, 90-94 mm (129-138 mm), Toyohama, Mie Pref., February 17, 1954 , Asamushi, Aomori Pref.
Female. No. 1259, 77 mm (100 mm), Owase, December 6-9, 1935 . No. 1737 , Owase, January 4-8, 1936. Nos. 10279 and 10285-10290, 64-86 mm (84-112 mm) , Obama, June 17, 1948. No. 16557, 68 mm (88 mm) , Kunda, Kyoto Pref., June 1, 1951. Nos. (Hokkaido Univ. Fish Coli.) 5439-5440 and 5442, 75-79 mm (96.5-120 mm) , Asamushi.
DESCRIPTION.-D. IV, 7 to 9 (8.8); A. 9 to 10 (9.1); C. 10. Head 3.7 to 4.4 (4.0) in standard length; body width 5.7 to 9.5 (6.6) ; body depth 7.8 to 11.3 (9.5) ; depth of caudal peduncle 15.8 to 22.6 (19.4). Snout length 2.8 to 4.0 (3.1) in head length: eye diameter 2.6 to 3.6 (3.1) ; 1st dorsal ray 1.2 to 1.8 (1.3) ; 2nd dorsal ray 0.7 to 1.7 (1.3) ; 1st anal ray 2.3 to 3.6 (3.1) ; pectoral fin 1.0 to 1.3 (1.1) ; pelvic fin 0.8 to 1.1 (1.0) .
Preopercular spine very short, about half as long as eye diameter, with three or four sharp hooks above, of which hindmost one directed upward and backward, but the others upward and forward ; a sharp spine directed forward at the base of the spine (Fig. 11D, D') .
SEXUAL DIMORPHISM.-The present species shows also remarkable secondary sexual dimorphism in the coloration and the length of the fins (Table 7, fig. 11 ). So far as our observations go, such differences become significant at least when the fish attains 60 mm in standard length.
In the male, the dorsal spines are all greatly elongated except for the second one, and produced into filaments ; the first spine is the longest, sometimes extends to the base of the caudal fin when the fin is depressed, the second spine is the shortest and usually shorter than the head, the third and fourth spines are more or less longer than the head. The last dorsal soft ray is long, extending beyond the base of the caudal fin when the fin is laid back. The caudal fin is also elongated, the several median rays are produced into slender filaments beyond the general contour of the fin-membrane, and the longest one is about twice as long as the head (Fig. 11B) . The last anal ray also extends to the base of the caudal peduncle. The first dorsal fin is grey, provided with many whitish lines, dark spots and a blackish marginal crescentic blotch (Fig. llA) . Two or three rows of large blackish spots are set in lengthwise series on the base of the second dorsal fin. The anal fin is grey, becoming darker towards the outer margin (Fig. llC). c,\\_~ Caudal fin 0.5-0.6 0.5 0.4-0.9 0.8 -115-In the female, the dorsal spines are more or less filamentous and the first spine extends to the base of the second dorsal ray when the fin is depressed (Fig. 11A') . The last dorsal and anal rays are rather short, never reaching to the base of the caudal fin when the fins are depressed. The caudal rays are but little produced into filaments, and the longest one is slightly longer than the head (Fig. 11B') . The first dorsal fin is grey, provided with several irregular black blotches, of which the one laid between the third and fourth spines is larger and darker than the others (Fig. 11A') . The blackish brown spots on the second dorsal are smaller than those of the male. The anal fin is pale except for the dark margin on posterior part of the fin (Fig. llC') .
REMARKS.-Many authorities have accepted }ORDAN and HuBBS' view (1925: 317) that C. valenciennesi TEMMINCK et SCHLEGEL is erroneously renamed as a new species, C. flagris by JoRDAN and FowLER (1903: 952-954) . However, the male of C. valenciennesi is obviously distinguished from that of the present species at least in having moderately elongated but shorter dorsal spines, the first spine being equal to the second in leng1h. The last dorsal and anal soft rays are also shorter in the former, and never extend to the base of the caudal fin. In addition to these facts the caudal fin rays in the former are never filamentous, and the longest one is but slightly longer than the head.
Callionymus punctatus LANGSDORFF
Nezumi-gochi ( Fig. 12 ) Toyohama, Mie Pref., February 17, 1954. Nos. 23636-23637, 107-121 mm (152.5-163 mm) , Yahatahama, Ehime Pref., October 10, 1954. Nos. 25092-25093, 141-142 mm (205.5-208 mm) , Hakodate.
Female. No. 4606, 54 mm (68 mm), Kumanonada, October 20, 1936. No. 4699, 130 mm (175 mm) , Owase, January 3, 1937 . No. 7738, 152 mm (200 mm), ChOshi, February 16, 1944 . No. 10250, 168 mm (226 mm), Hamada, Shimane Pref., May 13, 1948 . No. 11538, 121 mm (156 mm), ChOshi, May 3, 1949 , Kunda, . No. 16815, 88 mm (115 mm), Osaka Bay, October 1950 . No. 16962,98 mm (132 mm), Miya, Aichi Pref., September 1951 . Nos. 17077 and 17079, 86-90mm (115-117mm), Shimonoseki, June 11, 1951 . No. 17168, 90 mm (117 mm), Miya, January 9-11, 1952 , Mimase, October 10, 1952 . No. 18796, 83 mm (108 mm), Yoro, October 29, 1952 . No. 20370-20371, 131-138 mm (177-179 mm), locality unknown. No. 20682, 118 mm (154 mm), Miya, April 10, 1953 . No. 21365, 42 mm (54 mm), locality unknown. Nos. 21382 and 21386, 83-85 mm (103-110 mm), Miya, January 25, 1954 . Nos. 22087-22091, 140-165.5 mm (184-217 mm), Yorijima, May 30, 1954 . Nos. 22099, 22105-22108 and 22110-22114, 110.5-159 mm (144-215.5 mm), Toyohama, February 17, 1954 . No. 23069, 131 mm (180 mm), Yahatahama, August 30, 1954 . No. 23635, 100 mm (131 mm), Yahatahama, October 10, 1954 , Owase, October 25, 1954. Nos. (Hokkaido Univ. Fish Coli.) 5414-5417 and other two specimens, 68-135mm (92-187 mm), Hakodate.
DESCRIPTION.-D. IV, 8 to 10 (9.0); A. 8 to 10 (9.0) ; P. 17-22 (19.2) ; C. 10. Head 3.5 to 4.8 (4.2) in standard length; body width 5.6 to 8.4 (6.6); body depth 8.4 to 11.8 (9.7); depth of caudal peduncle 16.7 to 23.9 (19.6). Snout length 1.8 to 3.9 (2.7) in head length ; eye diameter 1.8 to 4.4 (3.6) ; 1st and 2nd dorsal soft rays each 1.1 to 1.8 (1.5) ; 6th dorsal soft ray 1.0 to 2.0 (1.5) ; 1st anal ray 1.9 to 3.1 (2.5) ; pectoral fin 0.8 to 1.5 (1.2) ; pelvic fin 0.7 to 1.2 (1.0). Snout rather pointed, somewhat longer than eye diameter. Preopercular spine long, nearly as long as eye diameter, with three or four hooks above, and an antrorse spinule at the base (Fig. 12D, D' ). The last dorsal and anal soft rays reach to or extend beyond base of caudal fin. The dorsal spines short, not filamentous. The caudal fin long, the median rays the longest, but the upper three rays remarkably shorter than the others (Fig. 12B, B' ). SEXUAL DIMORPHISM.-Remarkable sexual dimorphism is also found to exist in this species in several external characters (Table 8, fig. 12 ). The difference becomes significant when the fish attarns 95 mm in standard length.
In the male, the dorsal spines are subequal with each other in length except for the first one which is a little longer than the others (Table 8 ). The last dorsal ray extends beyond the base of the caudal fin by a distance approximately equal to the eye diameter. The caudal fin is greatly elongated in the median part, and about twice as long as the head length (Fig. 12B ). Numerous light brown streaks run obliquely downward and forward on the sides of the body (Fig. 12C ). The first dorsal is grey, with several irregular dark brown blotches, of which the one laid between the third and fourth is darker than the others, and sometimes it is even black. The membrane between the first to fourth dorsal spines is narrowly edged with black (Fig. 12A) . The anal fin is grey, and broadly edged with black ( Fig. 12C ).
In the female, the first three dorsal spines subequal with each other, but the hindmost one is shorter than the others. The last dorsal ray reaches to or extends more or less beyond the base of the caudal fin. The caudal fin. is shorter than in the male, but much longer than the head (Fig. 12B') . The lateral and under sides of the body and the anal fins are all uniformly pale (Fig. 12C') . The first dorsal is grey, with irregular dark blotches, and ocellated with black on the membrane between the third and fourth spines (Fig. 12A') .
There are some interesting male specimens (Nos. 18599, 22092 and 22115) which reveal female features in the coloration of the first dorsal fin. Their fin is not edged 10 ._______.
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with black but ocellated with black between the third and fourth spines as is the case with the female.
YOUNGS.-In the youngs, the dorsal spines, the last dorsal soft ray and the caudal fin are all much shorter than those of the adult. The first dorsal fin is always provided with a large black ocellus, but not edged with black.
REMARKS.-The observation of the first dorsal spine made by JoRDAN and HUBBS (1925: 317) agrees well with ours. In the female, the ocellus persists throughout life, but in the male it usually disappears, being gradually replaced by a black border on the fin and both the ocellus and black border exist together in the half-grown and even occasionally in the large adult male.
It is also pointed out by BoESEMAN (1947: 131-133 ) that the fishes, Nos. 1011, 2079b and 2079c described as C. valenciennesi by TEMMINCK and . SCHLEGEL, belong to the present species. dorsal soft ray 1.4 to 2.5 (1.9) ; 1st anal ray 2.2 to 3.6 (2.8) ; pectoral fin 0.8 to 1.3 (1.1) ; pelvic fin 0.8 to 1.3 (1.1) . Snout rather pointed, about as long as eye diameter. Preopercular spine shorter than eye, armed with three or four hooks above, and a short spinule directed forward at the base (Fig. 14D, D' ). Caudal fin rounded, without filaments. SEXUAL DIMORPHISM.-In the present species, there exists marked secondary sexual dimorphism in both the length and coloration of the first dorsal, caudal and anal fins (Table 10, figs. 14-15) . In the male, the first dorsal spine is thickend and produced into a long filament, sometimes extending nearly to the base of the caudal fin whep. the fin is depressed, but others are slender, shorter and subequal in length to each.other (Fig. 14A ). The last dorsal soft ray is long, the tip extending as far beyond the base of the caudal fin when the fin is depressed. The caudal fin is rounded and rather longer than the head length (Fig. 14B) . The last anal soft ray is also long, and reaches to the base of caudal fin. The first d;:,rsal fin is pale, marked with irregular dark streaks, and ocellated 1 ) with black on the membrane behind the last dorsal spine (Fig. 14A) . The lower edge of the caudal fin is uniformly black (Fig. 14B) . The anal fin is dark, and darker along the median axis of the fin (Fig. 14C) .
In the female, the dorsal spines are short and never reaches to the origin of the second dorsal fin when the spines are depressed. The last dorsal and anal -soft rays are short, scarcely extend to the base of the caudal fin. The caudal fin is obliquely truncated and the longest lower ray is nearly as long as the head (Fig. 14B ). The first dorsal fin is black, but the basal region is somewhat light (Fig. 14A') . The lower part of the caudal fin is dark, edged with white ( Fig. 14B') . The anal fin is pale, with a dark band along the median axis of the fin (Fig. 14C') . REMARKS.-By KuRODA (1952: 174, fig. 6 ), the present species is splitted into two forms (form. lunatus and form. usuiro) based mainly upon the length of the first dorsal spine and the general coloration of the body. Of these two forms, C. lunatus form. usuiro is characterized by having a body much lighter and the first dorsal spine in the male much longer, extending nearly as far beyond the base of the caudal fin. Already, ScHMIDT (1931 b: 142-143) pointed out that in some specimens of this species taken from Japan, the first dorsal spine extends to the base of the last dorsal soft ray when the spine is depressed backward. It can hardly be justifiable to accept 1) Occasionally, the ocellus is more or less broken up (SNYDER, 1912: 446) . In one of our specimen (No. 23578) taken at Wakasa Bay, the fin is furnished with two blackishocelli, the one placed on the general place and the other laid between the third and fourth spines. But the latter is more or less lighter than the former.
KuRODA's opinion, inasmuch as the first dorsal spine in the male strikingly increases in length with the growth of the fish, 'l and there can be found no significant correlation between the length of the spine and the general coloration of the body. The description of this species given by JoRDAN and FowLER (1903: 945-950 ) contains some erroneus points in the coloration of the anal and caudal fins of the male. The characteristics given by them on these fins are indeed those of the female. According to their descriptions the illustration of this species appears to be based upon a male. But it should be mentioned that their illustration shows clearly the female features in both the form and coloration of the first and second dorsal, caudal and anal fins.
Callionymus huguenii BLEEKER
Nagasaki-numeri Callionymus huguenii.-Gt'JNTHER, 1861: 145-146; JoRDAN et FowLER, 1903:995-956; JoRDAN, TANAKA et SNYDER, 1913:377. ? The present species was described by ,BLEEKER from a single specimen, which appears to be, male. No specimens have come under our examination, but according to the original description the species is characterized in the following points : dorsal and anal soft rays each 10; preopercular spine not longer than eye diameter, terminating in three large curved hooks ; first dorsal with filiform spines, the first being the longest, much longer than head ; caudal fin pointed, as long as head ; first dorsal plain; anal edged with black.
It is doubtful whether IsHIKAWA and MATSUURA's (1897: 37) C. huguenii taken from Hakodate, Prov. Hokkaido, really belongs to this species or not. Also, we doubt the conclusion that a young female found at Misaki and described as C. higuenii by SCHMIDT (1931 b: 144 ) is identical to this species.
Callionymus beniteguri JoRDAN et SNYDER
Tobi-numeri ( Figs. 16-17 ) Callionymus beniteguri.-JoRDAN et SNYDER, 1900: 370-371, pl. 42; JoRDAN et FowLER, 1902: 956-957; FRANZ, 1910: 84; SNYDER, 1912:447; JORDAN, TANAKA et SNYDER, 1913: 375; JoRDAN et HUBBS, 1925:317; SCHMIDT, 1931: 143; FOWLER, 1941:22; HIKITA, 1951: 311; HONMA, 1952 : 226 ; BOHLKE, 1953: 103. 125 sometimes extend to the base of the fourth dorsal soft ray when the fin is depressed, but the two posterior spines are much shorter. The last dorsal soft ray is greatly elongated, and the tip extends as far beyond the base of the caudal fin. The three median caudal rays are longer than the others. The anal fin is rather low, and the last ray extends a little beyond the base of the caudal fin. The first dorsal fin is grey, speckled with white spots and streaks, and membrane between the third and fourth spines is edged with black spots. The second dorsal is grey, furnished with two or three longitudinal rows of conspicuous blackish spots which are about as long as the interotbital width. The anal fin is either uniformly pale, or black dyed with numerous oblique wavy light streaks.
In the female, the dorsal spines are all short and never filamentous ( Fig. 17A') , the last dorsal and anal soft rays are rather short, but extend to the base of the -125-caudal fin. The caudal fin is rather short and rounded (Fig. 17B') . The first dorsal fin is provided with numerous dusky lines and white blotches on the membrane of the first three spines, but the rest of the fin is rather black (Fig. 17A') . The blackish spots placed on the second dorsal are shorter than the interorbital width. The anal fin is uniformly pale.
REMARKs.-Variety of this species found in the coloration of the body has already been pointed out by JoRDAN and FowLER (1903: 957) . Two types may be distinguished in the coloration of the anal fin as aforementioned. Our male specimens characterized by the striped anal fin agree well with the female paratypes of the present species. While, the males with uniformly pale anal fins accord with the halotype of Callionymus ornatipinnis REGAN in every feature.
Callionymus kanekonis TANAKA, which is thought to be a synonym of this species, is allied well with the present species in length of the first dorsal spine, the preopercular spine, the last dorsal ray, and the coloration of the body and fins, but the head is slightly larger (3 1/3 in standard length) and the snout is more or less shorter (31/3 in head length).
rather short, nearly half as long as eye diameter, armed with three or four conspicuous hooks above, the hindmost one turning upward and backward, but the others upward and forward; a spinule directed forward at the base (Fig. 18D, D' ). Caudal fin not elongate. Anal pale, with faint dark streaks on the membrane.
SEXUAL DIMORPHISM.-This species displays most remarkable sexual dimorphism in this group (Table 12, fig. 18 ). The dimorphism becomes significant when the fish attains at least 40 mm in standard length. In the male, the dorsal spines are all very long, filamentous, and subequal in length. The membrane of the first dorsal fin is very high and joined to the first dorsal soft ray (Fig. 18A ). The last dorsal soft ray extends as far as the base of the caudal fin, but the last anal soft ray scarcely reaching it when the fin is depressed. The first dorsal fin is grey, furnished with some irregular vertical light streaks; the base and the first spine are black (Fig. 18A ). The second dorsal fin is pale and ornamented with blackish blotches at the base of the caudal.
In the female, the dorsal spines are all short, and the membrane is neither high nor joined to the second dorsal fin (Fig. 18A, A' ). The last dorsal and anal soft rays are not extending to the base of the caudal fin. The first dorsal fin is uniformly brownish black. The second dorsal fin is almost pale and without any markirigs (Fig. 18A') . 
Callionymus kitaharaP) ]ORDAN et SEALE
Kuro-numeri Callionymus kitaharae.-JORDAN et SEALE, 1906:148, fig. 6; JORDAN, TANAKA et SNYDER, 1913: 375, fig. 334 ; MORI, 1952 : 132 ; BOHLKE, 1953 : 103. No specimens have come under our examination, but from the original description and figure, the present species is characterized in the following points: eye (2.5 in head length) larger than snout (3.0 in head length) ; preopercular spine distinctly shorter than eye, with four hooks on the upper edge, and the basal spinule directed forward ; dorsal spines short, the first the longest, scarcely longer than eye ; second dorsal becomes gradually shorter posteriorly; last dorsal and anal soft rays not extend to base of caudal fin ; a dark blotch crescentic in shape present on spinous dorsal between second and third spines, and a similar but larger one between third and fourth spines.
This fish accords well with the female of Callionymus virgis JoRDAN et FOWLER in numerous characteristics except for the coloration of the first dorsal. In the latter the fin is uniformly black.
